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COOPERATIVE HYDROLOGY STUDY
Work Plan

INTRODUCTION

This document presents a detailed scope of work for completing the Nebraska COoperative
HY drology STudy (COHY ST). COHY ST was started by state and local agencies (sponsors) and is
supported by municipdities, environmenta organizations, and water user organizations (partners). The
study sponsors have developed and signed an Interagency Cooperative Agreement (ICA) to administer
and carry out the financia respongibilities of this Nebraska Environmental Trust (NET) project. Funds
were requested and granted from the NET fund to supplement financia support from the sponsors and
partners.

A Cooperative Hydrology Coordinating Team (Coordinating Team) has been formed by the
study sponsors and partners to direct the sudy. The team membersarelisted in Table 1. The
Coordinating Team interviewed three firms and hired one to provide a Senior Hydrologist to participate
in selecting technologies and reviewing work and work products throughout the study.

March 17-18, 1998 Project Initiation Workshop

A workshop was held March 17th & 18thin Lincoln, NE for the Coordinating Team members
and the Senior Hydrologist to develop the scope, content, and format for thisWork Plan. The agenda
for the workshop was divided into five ons, which addressed a series of questions.

Session 1. What do we want from the Cooperative Hydrology Study?

Session 2: What information do we aready have to work with?

Session 3: What are our choices for decision support tools?

Session 4 What tools and information do we redly need?

Session 5: So how do we get there?

The complete agenda and workshop minutes are available on request. Also available are notes from
mesetings with USGS, UNL Conservation and Survey Divison, Nebraska Game & Parks Commission
and Natural Resources Commission.

During the workshop, a Project Organization was established and a Statement of Purpose
and Study Objectives were developed. An outline was prepared for the Work Plan, and assignments
were made to write portions of this document. The Work Plan presented here was ajoint effort of the
Hydrology Coordinating Team. In developing the initid Work Plan, alarge amount of background
information was written that provides additiona information on justification for the COHY ST. Because
this material was not action - based it was not included with the Work Plan, but is available on request
as a“working document”.

The Hydrology Coordinating Team continued to work on this Work Plan after the initid
workshop through a series of individua efforts, one workshop on May 7, and severa conference cdls,
eventually developing the work breakdown, schedule, and labor estimates included here. This Work
Plan is dynamic and will continue to be updated over the three- year project duration.



Table 1. Cooperative Hydrology Study Coordinating Team

Name Agency
Sponsors
Rod Horn South Platte NRD
Ron Cacek North Platte NRD
Kent Miller Twin Platte NRD
John Thorburn Tri-Basin NRD
Ron Bishop Centra Platte NRD
Rich Kern Nebraska Natural Resources Commission
Mark Bronman  Nebraska Game & Parks Commission
Ann Bleed Nebraska Department of Water Resources
Don Kraus CNPPID
Brian Bards NPPD
Partners
Dave Sands Nebraska Audubon Society
Bob Henszey Platte River Whooping Crane Trust
Jay Rempe Nebraska Farm Bureau
Jm Lundgren Nebraska Water Users Inc.
SaraKay Nebraska Water Resources Association
Gary Mader Clty of Grand Idand
Tim Stonge City of Scottsbluff
Tom Harvat City of North Platte

Project Organization

After the enactment of the ICA by the sponsors, the following organization was adopted during
ameeting of the Coordinating Team: Don Kraus was eected Chairman of the Coordinating Team, Ron
Bishop was eected Vice Chair and appointed to handle the adminigtrative duties of the NET Grant &
Funding, and astanding Technical Coordination Committee was set up by the Coordinating Team with
membership gppointed as shown in Table 2.



Table 2. Technica Coordination Committee

Name or Position Organization
Duane Woodward, Chairman CPNRD

Ann Bleed NDWR

Mike Drain CNPPID

Jeff Lucas Tri- Basn NRD
Rich Kern NNRC

Ed Dekleva NPPD

Larry Hutchinson NGPC

Bob Henszey Plate River Trust
Jm Cannia NPNRD

Senior Hydrologist Parsons ES & HGE
New Hydrologist / Modelers

Senior Database Managers NRC & Parsons ES
New Database Manger

As s00n as possible, the technica coordination committee will identify the ground water
modelers who will be working to develop the regiond modds. Although they probably will not sart the
actud modding process until 1999, the modelers and dl other identified technicians will be involved in
the initid decisions regarding the areas to be modeled and types of data to be included in the database.
To the extent that the 1998 budget will alow, effortswill be made to involve the modelers and database
technicians in the design and implementation steps shown in the task series described below.

Role of Hydrology Coordinating Team and Technical Coordination Committee

The Hydrology Coordinating Team will direct and administer the study. The Technica
Coordination Committee plus new hires and outsource vendors will conduct the mgority of the work
described in thiswork plan. Other staff within each sponsor and partner agency may work on various
tasks by contributing in-kind services to the overal project effort. Due to the scheduled work and the
limited availability of agency Saff, portions of the work plan will be accomplished by contracting work
from other engineers, geologists, computer scientists, and technicians, primarily members of the gaff of
various departments in the Sate university system or by cooperative agreements with other agencies or
vendors,

A number of positions onboard or to be hired for the COHY ST work included;

Senior Database Managers----- Parsons ESNRC
Database Manager ------ New Hire

Senior Hydrologist-----Parsons ES and HGE
HydrologissModeers---- New Hire/ Existing Staff
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Role of Senior Hydrologist

The Senior Hydrologist will function as astudy advisor and reviewer. Specificaly, the Senior
Hydrologist is expected to complete the following tasks:

1. Mest with the cooperators to develop an understanding of the problems we need to address.
2. Working with the cooperators, determine what analyses and models would provide the best
tools to address the study objectives and develop a scope of work to implement these
studies.

Héelp review the sufficiency of available data and design methods to collect the additiona
needed data.

M ake recommendations regarding content and format of the database.

Meet with those who will carry out the studies to insure that sudy methods and objectives
are clearly understood.

Periodicdly review work products and provide critica reviews and advice on how to
proceed.

Be avallable for periodic consultations and problem solving.

Prepare afind review of the modds and other study products noting their capabilities and
limitations

Provide suggestions for potentid additional work and analyses.

© oOoN o gk~ W

Statement of Purpose

The study is a cooperdtive effort to improve understanding of the hydrologica and geologica
conditions in the Platte Basin in Nebraska upstream of Columbus, Nebraska. A group of Nebraska
interests have joined together as sponsors and partners to develop scientifically supportable hydrologic
databases, andyses, modding, and other information which when completed will:

1. Assst Nebraskato meet her obligations under a separate three-state Cooperative Agreement
(CA),

2. Assg the Platte River Naturd Resources Digtricts (NRD's) to provide appropriate regulation
and management,

3. Provide Nebraskans with abasisto develop policy and procedures related to ground water and
surface water,

4. Help Nebraskans analyze proposed activities of the CA and/or other programs in Nebraska.

Study Objectives

In order to accomplish this purpose, awater resources Decison Support System (DSS) will be
developed and implemented. Development of the DSS for the Platte River Basin in Nebraska above
Columbus will require that the Coordinating Team collect data, develop a database, develop models,
contract work from others, and eventualy make dl the data and models available to any interested user
through Web-site access.

The objectives to be met in deveoping and implementing the DSS include:

Coallect existing data and models.

Place datainto an appropriate database.

Review exigting data and models to identify data gaps.

Collect supplementa data as necessary to be added to the database.

Deveop linked, regional modelsto cover the Platte basin in Nebraska above Columbus.
Establish credibility of the data, database and models.

Design and develop a geographical user interface and Gl S-based Internet link to the data and
models.

Noghs~whE



8. Put modds to use in accomplishing purposes described above.
Relationship of COHY ST to Cooper ative Agreement (CA)

The relationship between COHY ST and the three-state Cooperative Agreement Water
Consarvation and Supply Study (CA) isindirect. The CA isnot required to use any information being
developed under COHY ST. The CA study is progressing, and may be completed before the
completion of COHY ST. Nonethdless, information developed as a part of COHY ST will be made
avalableto the CA asthat information is developed. Providing COHY ST information to the CA study
will be possible because many of the same individuas are involved in both efforts. Ann Bleed, Duane
Woodward, Frank Kwapnioski, and Mike Drain in particular have been involved in both COHY ST
and the CA Water Committee.

To the extent possible, COHY ST will utilize information developed by other entities involved
with the CA. Thisinformation could be provided by work of the Water Management Committee of the
CA, Boyle Engineering or other consultants hired by the CA, or the U. S. Geologicd Survey, whichis
doing a separate study of the Platte River basin. Data from these sources will be subject to the same
qudity control protocol as other data being developed and placed in the DSS.

WORK PLAN FOR DEVELOPING PLATTE RIVER DSS

Much of the workshop discussion and some of the supplementd materid developed by the
Hydrology Coordinating Team focused on the technicd issues surrounding surface and groundwater
interactions in the Platte River, gods of the COHY ST, a preview of what the DSS will look like, and
how the DSS will help decisions makers ded with the technicd aspects of the issues. The remainder of
this document describes the specific tasks needed to develop the DSS within the time frame of this
project, and within the resources available to the sponsors and partners.

After identifying dl the tasks needed to develop the DSS, the Technical Coordination
Committee devel oped a schedule, Gantt chart, and labor estimate for completing the tasks, including a
plan for meeting the objectives by combining support from available staff, by hiring additiond technicians
and engineers, by contracting work, and by supplementing the work by preparing gpplications to other
funding programs and seeking other's help. The schedule, Gantt chart, and labor estimate are presented
inthe Appendix. Findly, coststo accomplish the objectives are assessed and needs are being assessed
for supplementing the funds available from the grant and matching support.

The generd outline for development of the DSS involves (1) establishment of the study
geographical limits and placing other bounds on the Sze and extent of the database, (2) selection of the
tools that will go into the DSS "toolbox,” (3) collection of existing modds and data, development of a
database that matches and meets the needs of the selected toals, (4) development and calibration of
models for dl the regions sdected, (5) integration of the data, database, and modes in a user-friendly
medium that alows access and interaction by any interested user, and (6) implementation of the DSSin
supporting decisons being made by Nebraska water managers.. These six activities are presented as
task series, with subtasks that are described briefly in the following paragraphs. The task series and
subtasks are not necessarily listed in the order in which they are to be performed. It is anticipated that
some of these tasks are complex and will need to be accomplished by outside sources. Detailed scopes
of work as appropriate will be developed to supplement this overall Work Plan. The labor
requirements, schedule and Gantt chart presented in the Appendix refer to the same task names and
numbers.

Task Series 100-- Establish Study Limitsand Parameters
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Task 101. - Select Groundwater Flow Modd Algorithm to be Used - View Task Completion Report

The Technica Coordination Committee and the Senior Hydrologist have completed thistask. The
MODFLOW dgorithm is being recommended as the tool to be used in this study. MODFLOW isa
modular, three-dimensiond, finite-difference groundwater flow modd developed by the USGSin the
1980's. It has had widespread application and has modules which dlow the users to develop and
account for water movement in a complex groundwater system. Also, anumber of commercialy-
available, user-friendly input and output interfaces have been developed for MODFLOW making it
easy to use and effective in modding most groundwater and surface water systems. Evaluating and
selecting a GUI to usein this study is described in Task 208.

Task 102. - Define Overdl and Regiond Modd Boundaries- View Task Completion Report

Members of the Technical Coordination Committee discussed the overal study boundary in light of the
upcoming Platte River issues to be eva uated, the sponsor's individua needs, and known boundaries of
exising modds. Figure 1 in the Appendix shows the area modeled during the Plaite Level B Study in
the 1970's. Figure 2 shows the boundaries of severa other groundwater models completed by various
investigators (see list in Task 202). The bounds of the overdl study are principaly defined by surface
water festures, groundwater divides, and the Nebraska - Colorado - Wyoming State lines. Figure 3in
the Appendix isamap showing the 1979 water table contours used to set the overdl study bounds and
footnotes amode boundary condition for each segment of the boundary. The Technical Coordination
Committee has recommended that the database cover the highlighted boundary shown on Figure 4. It
covers the Platte River Basin above Columbus, NE. In generd, the north boundary isthe South Loup
River, and the south boundary is the Republican River. The regiona mode boundaries will be
delineated as part of Task 401.

Task 103. - Define Database Boundaries and Content - View Task Completion Report

It isfelt that the database boundary should be selected to extend beyond the model boundary because
the data will be used for innumerable other efforts besides the modding specified in thisstudy. Also,
most data comes in packages that follow non-hydrologic boundaries such as county lines.
Consequently, some countywide or other grouped datawill be incorporated in the database athough
the hydrologic study boundaries may include only portions of the zone covered by the data source. The
content of the database will include all necessary data to develop the DSS but may include other
information if readily available. A boundary map and table listing the possible database contents, plus
descriptions of the data resolution and data sources, will be developed in thistask. A partid list of data
is presented in task 301.

Task 104. - Assess and Salect Modd Resolution that DSS will support by Regions

For this task the Technica Coordination Committee will evauate the resolution of data and then consult
with the Senior Hydrologist and other experts to assess the smallest gppropriate modd grid sizes and
range of other model parameters that could be developed for each of the regiond models. Thiswill be
done to help define model congtruction, model accuracy and study limitations; plus quantify data gaps.
Thistask may include the need to review existing models and previoudy gpplied methods to determine
thelr accuracy and limitations. 1t may require that Some models be tested, or some analyses be
developed further to complete an assessment of the appropriate level of detail that data of dl formswill
be incorporated in the database.

Task 105. - Sdect and Develop Common GIS Coordinate / Projection System for All Modds

Thistask is sraightforward and will likely involve sdection and development of sate plane coordinates
or UTM coordinates for the total and regional mode boundaries and other control points. The
Technica Coordination Committee will assess whether to develop the database and modelsin the
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English or Metric system. Congstent units are needed by the MODFLOW mode to perform abasin
wide andyss. With English units the common coordinate system likely would be Sate plane
coordinates with distlances in feet. These were used, for example, with the groundwater flow mode
developed for Dawson County at UNL inthe 1970's. With Metric unitsthe UTM coordinate system
likely would be used.

Task 106. - Establish Streams and Tributaries to be Included - View Task Completion Report

The work effort needed for this task isto determine which streams, tributaries, irrigation cands, laterals,
drains, or other surface water bodies recelve groundwater inflow or discharge to groundwater in
aufficient amounts and over sufficient duration’ s to warrant incluson in the stream-aquifer groundweter
andyses. Sdection will be based on a hydrologica review of past USGS low flow investigations, DWR
flow records, plus NRD and Didtrict knowledge of the areas. A map showing these streams, tributaries
and drains would be devel oped for the database. Sdlection of the data and information needed for
inclusion to these surface water features into a groundwater analyses would be done within Task Series
300.

Task 107. - Establish and Sdlect Methods of Incorporating 1947-97 Pumping, Well Deve opment,
Land Uses

For the present, it isfelt that land use, well development and pumping amounts will be established using
“sngpshotsin time’, and then incremented between times of mass measurements to provide input for
each time step in modding. These will likely be based on data sets devel oped for previous models,
and/or by using land use maps from 1947, 1997, and other sources.

Task 108. - Deveop Criteriafor Egtablishing Credibility of Models and Data

For this task the Technica Coordination Committee will draft a set of criteriafor sdecting and
determining the acceptability of data, andyses, and models. Once discussed and approved by the
sponsors, the criteriawill be gpplied in deciding the acceptability of each potentid item of data, andyss,
and models.

Task Series200-- Evaluate Alternative Tools and M ake Sdlection for DSS
Task 201. - Evaluate Alternative Databases and Make Sdection

Requirements for the DSS database system include:

The need for security and integrity so the data cannot be deleted or tampered with by
unauthorized persons,

Easy write-access by those with authorization;

Easy, but read-only, access by everyone ese;

Supporting descriptions of the datain standard "metadata’ format; and

The ahility to create a history of changes to the data or data system.

arwd B

The assumption throughout the planning process for the development of the DSS has been that the data
will resde on the Nebraska Natural Resources Commission's computer system. The NNRC has both
UNIX and Windows NT operating systems, and both can be accessed (read/write) by outside users,
with certain limitations.

In the UNIX environment, the NRC staff has some experience with Informix and Oracle database
programs, but has settled on the "INFO" part of ARC/INFO. For this project, databases created for
the UNIX environment will typicaly be in GIS format which includes mapping festures with database
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atributes related to the point, line or polygon items. Neither Informix nor Oracle supports this feature.
The senior database manger (see Task 304) will assess the options and make recommendations for the
database platform and operating system.

Developing databases in the Windows NT environment could be handled by dBase, Paradox, or
Access. The NRC uses Microsoft Access asiits database program because of the ease of usein
devel oping databases and publishing this information on the Web.

These, and possible other platforms for the DSS database will be assessed and a recommendation
made with reasons listed.

Task 202. - Inventory Exising Ground Water Flow Studies

Thefollowing is an annotated list of past studies and models that will be reviewed and inventoried to
determine for each what data was used, what methodol ogies were employed, and whether the products
can be incorporated in the DSS.

1. PateRiver Leve B Study - this study developed al970 level database, estimated Ground
Water depletion’s, evauated various projects and generated multiple reports.

2. Upper Platte River Study — performed by USBR, surface and ground water operation
hydrology, USGS river hydrologic and geomorphic studies, and USFWS Ecology Study in
early 1980's, area studied was Platte River Basin above Grand Idand, NE.

3. Missouri River Basn Study - Ground Water depletion estimates made using Jenkins SDF
method, 1944 to 1978.

4. CPNRD Ground Water Modd - Original USGS model developed in 1983; Revised by HDR,;
Revised by CH2M HILL 1992; converted to MODFLOW by CH2M HILL; currently
supported and maintained by CPNRD.

5. Tri-Basn NRD AreaModd - Water Resources Investigation 87-4176; Finite Element Modd.

6. Twin Creek Area- Conservation and Survey Divison; Open File Report 96-206;
MODFLOW Model.

7. Platte/Republican Modd - USGS/Consarvation and Survey Divison sudies. Initid study by
Conservation and Survey followed by USGS.

8. NPPD/ Harza study - Operations and conservation study.

9. A Digitd Modd of Conjunctive Use Irrigation in Dawson County by Bob Keading - UNL
measter's sudent thesis.

10. Audubon studies on conservation practices and lining cands.

11. Kearney Kilgore Idand Water Supply Ground Water Modd developed by Chris Miller and
modified by CH2M HILL.

12. Grand Idand Well Field Mode - 10 square mile Ground Water model; MODFLOW; CPNRD
Model

13. Upper Republican Mode - South Platte River is northern boundary.

14. Prairie Bend Study by USBR - AQUISIM Ground Water model 1989.

15. Wood River Groundwater Recharge Demondtration 1997.

16. North Platte study for NE v. WY - Smilar to Prairie Bend Study.

17. Wyoming Water Research Center Platte River Wetland Hydrology Study in Centrd Platte.

18. South Central Area Hydrologic Databy USGS & NNRC OFR No. 86-246

19. Other miscellaneous models and analyses devel oped by various investigators.

Based on apreiminary review of the above reports, ground water anayses have been developed,

cdibrated and gpplied over much of the State. A map developed for the Platte River Level B Study

showed regions covered by groundwater models at that time. The map isincluded in the Appendix as

Figure 1. The Platte Level B study included coarse-grid models for the Elkhorn, Loup, Middle Patte,

Twin Platte, and Lower Platte regions. An Upper Platte model was considered in the study, but the
1



reliability of the input data was S0 poor in that area that the development of amodel was not consdered
practical.

The digitd models used inthe Level B analyss were developed to solve ungteedy two-dimensiond flow
through an unconfined non-homogeneous aquifer and used node sizes of 6.25 square miles. Among
other gpplications, the modds were used to estimate stream flow depletion’ s due to future pumping
development.

A study smilar to the Platte River Level B ground water depletion work was completed as part of the
Upper Platte River Study by DOI agencies. The USBR developed a series of AQUISIM ground water
modd s for the Platte River above Columbus, NE using three-mile node spacing.

The Centra Platte NRD has been one areain which significant additional modeling has been developed
using the USGS 960-acre node size modd which was most recently updated by CH2M HILL to runin
MODFLOW. Sinceit was originally developed it has been used for many purposes (CPNRD
Groundwater Management Plan, Prairie Bend Project Planning, Dawson County Conservation Study,
etc.)

Figure 2 in the Appendix shows the overlap of modd s that have been developed dong and south of the
Patte River (Blues, South Centrd, Twin Platte/Middle Republican, and Upper Republican) and a model
that was developed for the Box Butte County area. All the modds have been used for predictive
purposes but those south of the Platte River are generdly consdered morereliable.

Based on viewing the modeled areas shown in Figures 1 and 2 one can see the non-modeled areais
basicdly the Panhandle area of the Plaite River system in Nebraska. Information is morereligblein
some of the modded areas than in other areas but there isless mode information available in the
Panhandle area.

One other modding project that bears mentioning is the Economic Development Administration (EDA)
High Plains sudy. Thiswas completed in the early 1980s and included modds covering much of
Nebraska. Where models dready existed, they were used in the EDA project. If not, new models
were developed. The new models were regiona modd s with cell sizes of 36 square miles. Because of
time limitations in the sudy, the models were not cdibrated, so there is no way to assure their accuracy.
The models are worth mentioning because quite a bit of data was compiled to develop those models
that may be useful in this study. Two of the modds from the EDA study that might be useful here are
the Upper Niobrara and Republican River modds shown on Figure 2.

Task 203 - Contact Other Modelers for Ideas on Tools and M ethods

Thistask isaongoing task throughout the study which was added to seek out experiences and new
developmentsin gpplying tools like MODFLOW to estimate groundwater - surface water interactions.
Discussing and reviewing ideas with other modd ers improves credibility and provides opportunity for
avoiding pitfals. A good exampleisthe ongoing work effort in the Republican River Baan where
USGS and Conservation and Survey Divison are sudying Ground Water - Surface Water interactions.

Task 204 — Inventory and Evaduate Alternative Geologic Parameter Edimating

For this task the Technica Coordination Committee and other geologists and hydrogeologists will be
polled to evauate and select the method or method to be used in the DSS for defining the saturated
geologic formations (mode layers) that make up the aquifer of the Platte River Basin above Columbus.
The method of estimating the associated hydraulic parameters (hydraulic conductivity, specific yield,
etc.) for each geologic formation will dso be sdlected. Asthe methods are sdlected, they will be
described in detall so they can be used and replicated by other technica people performing the work.
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Task 205 - Evduate Alternative Methods of Edtimating Hydrologic Parameters

Thistask issimilar in scope to the previous task in that a detailed description of the method to be used
in collecting or developing each needed hydrologic parameter will be selected. Hydrologic parameters
include items such asriverbed devation, bed conductivity, streamflows, pumping rates, pan evaporation,
lake seepage, and so forth.  Identifying the hydrologic parameters will be the first step of this task.
Then, adescription will be prepared of what needs to be done to estimate or collect each parameter for
the entire tudy area. Algorithmswill need to be developed to generate model node, stream node, and
boundary node vaues of these parameters for each time step over the historicd basdine.

Task 206. - Evduate Alternate and Exising Methods of Estimating Net Recharge

A number of methods have been developed into models to smulate the rainfal-runoff-
evapotranspiration-recharge processes that provide the vertical component of recharge/discharge
needed in groundweter flow models. These existing methods and modelswill be reviewed and
evauated for usein the COHY ST effort. Three methods that will be consdered include:

1. USGS Method by Jon Peckenpaugh used in 1983 Central Platte NRD Modd
2. UNL Method by Dr. Derrd Martin
3. USBR - BASIN Program to Compute Basin Water Use 1981

Net recharge can be computed by any of these or other existing methods. Many of the existing
methods use monthly inputs, which may be a concern when trying to estimate surface water-ground
water interaction aong the Platte River. Based on precipitation and ground water level data collected
adong the Plate River, the rate of recharge is very rgpid. Thus, the accounting of the soil moisture budget
may need to be done on adaily basesto properly account the volume of recharge that is occurring.

Peckenpaugh's method was developed in the mid-to-late 70s. The BASIN method was aso
developed in the mid-to-late 70's, and Martin's was developed in the mid-to-late 90s so it takes
advantage of newer technology and information. Martin's method was developed on a smaller area of
western Nebraska and eastern Wyoming and takes advantage of similar latitude conditions and
assumptions but could probably be calibrated and applied on alarger area.

It isfelt that the development of a net-recharge agorithm needs to be done using awater budget
goproach on adaly time frame and then summarized into ground mode time steps. The method or
andyses selected should be smilar to the existing Peckenpaugh or BASIN approach so that both crop
consumptive use and ground water pumpage are computed. The following tasks will be required to
develop net-recharge and other vaues:

1. Complete athorough evauation of existing methods and analyses. Thiswill include
conducting aworkshop with investigators to establish the preferred method.

2. Determine inputs and computations necessary to provide information (recharge, pumpage,
cand water use, etc.) for ground water model inputs.

3. Evduate the data availability for the preferred method.

4. Develop andyses and modd input generator by developing anew, or updeting an exiding,
program (could be assigned to the Senior Hydrologist or contracted with someone ese)

Task 207 - Evaduate Alternate Methods and Select Method for Handling Pumping

The Technical Coordination Committee will complete this task by reviewing past methods of computing
pumping and then sdlecting an gpproach to develop pumpage for use in the database and regiona
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modds. The land use database for severd sngpshotsin time will be used to establish pumping amounts
for each time step in the ground water model.

Task 208 - Evauate Alternate Platforms/GUI'YGIS's, Make Sdlections - View Task Completion Report

Thistask will be completed by reviewing the avalable GIS and MODFLOW processing software plus
other viable software to select which option will do the best job for the work that needsto be done. A
recommendation will be based on the evauation by the Senior Database Manager.

Task Series 300 - Develop Water Data for Database

After completing the Task Series 200, most of the andytica methods and platforms will have
been sdlected. Before doing any modeling the data that will be used must be placed in the correct
format into the databases. Thiswill be accomplished during Task Series 300.

Task 301 - List Data Needed by DSS

In this task, the Technica Coordination Committee and Senior Hydrologist will define the list of data
needed in the database for ground water andlyses. The following datais an initid, partid list of the
gpatid datathat will be probably be acquired for the study region shown on Figure 4:

Geology (Elevationsof Top and Bottom of al Aquifer Layers)

Aquifer Properties (Hydraulic Conductivity and Storage Coefficient)

Pump Test Data and Results

Land Surface Topography

Water Table Info (Contour Maps over Time and Depth to Water)

River Info (Flow data, Cross Sections, Bed Conductivity, Quality Data, Stage Data)
Soils (Classfication and Engineering Properties)

Land Use by Type for Past and Present, Irrigated — Non-irrigated, Pump Irrigated --
Surface Irrigated

Westher (Temperature, Precipitation, Wind, Solar, ---Daily)

Consumptive Use (Trees, Grass, Corn, Soybeans, Etc.)

Groundwater Recharge -- Surface Water Runoff  (Soil Moisture Budget Method,
Cands, Reservoirs, and Artificid Recharge)

Groundwater Pumping (Past and Present)

Estimates of and Measurements of Cana Carriage Losses

Estimates and Measurements of River Reach Gains and Losses

SQ@ oo T

T‘_ —_

53—

The database being devel oped needs to store both spatial data and time seriesdata. Some of the data
will be developed as spatid data with no time element, while some of the spatia datawill change with
time and will be compiled for a series of years or amdler time seps. The time series datais information
collected at afixed location on an hourly, daily or monthly bass. Thefollowing isa partid list of the
time series data needed in the database:

Stream Fow and Stage Records at al Gaging Stations

Reservoir Storage Leves

Meteorologica Data (Temperature, Precipitation, Wind, Solar Radiation, and Pan
Evaporation)

Pumping Rates and VVolumes

Recharge

Ground Water Level Data

Cand Diversons

coTo

Q@—™oo
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h. Gaged Return Flow Records
l. Water Rights and Adjudication’s

Task 302 - Apply Data Quality Check from Task 108 (Ongoing)

This task will require the Technica Coordination Committee and Senior Database Manger to gpply the
data quality-checking process described in Task 108, and then assign this data-checking responsbility
to the appropriate individuas. Data not meseting the test will be excluded from the database, and adata
collection program will be recommended to fill any gap created by the data screening process.

Task 303 - Assess Availability of Data and Current/Needed Format

This task was started some time ago by the staff hydrologists and the Senior Hydrol ogists when agency
meetings were held in March 1998. The notes and minutes of those meetings are available and contain
information on data availability and the generd format the dataiis collected in %those agencies. The
USGS attended the last Technica Coordination Committee meeting on May 7 and brought an
extensve ligt of data they had assembled in a database during the NAQA study for the Centrd Platte.
To complete this task, the Senior Database Manger and a staff hydrologist need to make a through
review of the available data and make recommendations on the need to acquire it and in what format.

Task 304 - Develop Job Description, Hire Database Manager

Thistask has been completed. It was implemented to develop ajob description for a database manager
which would include the following duties and requirements. A staff GIS specidist drafted ajob
description for presentation to the Coordinating Team for consideration. The approved description of
required capabilitiesis attached in the Appendix. Duties will include:

Develop Web and GIS gpplication in NT and UNIX environments.

Process databases using Microsoft Access, MS Visua Basic, and ARC/INFO programming
techniques and WWW capahilities.

Assist and train project sponsors in development of databases.

Document databases cregted in "metadata’ format.

Serve as system administrator who manages the project environment.

Two possible descriptions were advertised. One would be for a"guru” who would be able to
implement the database and web-gte with little supervison. The other would be for a person with
amilar skills, but one who would work under the supervision of someone dse. Minimum
requirements for either job is a Bachelor's Degree in Computer Science or related fidd, and a
minimum of one year's experience. Work experience and demonstrated knowledge were required
in Microsoft Access, MS Visuad Basic, JAVA, HTML and UNIX operations. A Master's Degree
in Computer Science or equivaent could be subgtituted for one year of work experience.

Task 305 - Create Database Framework

Thisisamgor task to be completed by the full time database manager. A conceptud mode of the
database needs to be developed. From that model, the database structure or framework for the
different types of data can be developed to work with the database software. These tasks need to be
accomplished before any data can be entered into the database.

Task 306 - Research Existing NRD Ground Water Management Plansfor Data & Anayses
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Inthe mid-80's, dl of the NRDs developed ground water management plans that contained many types
of geologic and hydrologic data. These were updated in the mid-90's to include additiona water quality

data. A guide was digtributed to indicate what data was desired to be included, but there was no

requirement that it had to be included. Consequently, some plans were more complete than others.
Table 3 that shows some of the data from each NRD that may be useful in modding the Plaite River

Basin above Columbus.

Table 3.

Hydrologic Information in NRD Ground Water Management Plans

CP

TP

SP

B

MR

UR

LL

UL

UNW

Magor Aquifers

Saturated Thickness
(OgdldaAquifer)

<IZ

<IZ

M

M

Depth to Water

Base of Aquifer

Potentiometric Surface

ZIZLZ

< =z

ZIZLZ

Hydraulic
Conductivity

§Z§£

S E4E4E<

ZIZIZ

Transmissvity

Spedific Yidd

Precipitation Averages

ZIZLZ

Generd SoilsMap

Zgii

JIZIZIL

<IZ

Average Expected
Crop Water Uses

HIZHIZILZ

R EE

Root Zones for Some
Crops

—

Water Holding
Capacities for Genera
Soils

Crop Acreage by
County and Crop

Irrigation Didricts

M = Map
T =Tdble
SM = State-wide Map

Based on the above table showing the information available in the Groundwater Management Plans, the
planswill be reviewed to assess what data is available in what format and determine what methods were
used to estimate the computed data. This andysiswill help in selecting the gppropriate level of detail for

the database and to identify available data and data gaps.

Task 307 - Evaluate Existing Modds and Datafor Adequacy, Coverage, Precision, and Gaps
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The description for Task 202 gives a short accounting of the existing studies that have incorporated
groundwater data and andlyses. The god of thistask isto evauate the existing data for adequacy,
coverage, and precison. The process for assembling and andyzing existing data includes:

|dentify types of data needed (Task 301).

List collection sources for each type of data.

Review collection methods and protocols used for data gathering.

Compare protocol to COHY ST task 108 acceptance criteria (adequacy and
precision).

Identify format of data from various sources and area of coverage.
Summarizein table,

Decide which data sources to use and select end format of data for database.
Convert data if needed and add to Internet database

N1 A~AWNE

The various modesidentified at thistime will be reviewed in detail by saff hydrologists to determine
types of data available from each modd. A table will be prepared for each mode showing the origina
data source and or methods used to develop the data. The geographic extent of the data will be noted
aong with format of thedata The usability and vdidity of the data can then be determined, and if
appropriate, the data can be assembled and added to Internet database.

Task 308 - Collect and Ingdl Existing Moddl Data in Database

Thistask would pull the exigting data into the proper format and ingdl it in the database. It is presently
felt that both UNIX (ARC/INFO) and Windows NT (MS Access) will be used as the database
environments. Regardless, the Database Manager (DM) would be responsible for entering dl datain to
the "officia" DSS. The DM would need to have read/write access to both areas while everyone else
would have read access only.

Task 309 - Describe and Recommend Internal and External Work Scopesto Fill Data Gaps

Some data, such as river flows, stream bed conductance, well pumping activity; land use and climate are
dynamic and will never be current. What isimportant isto define which data geps are criticd to the
religbility of the modd and concentrate efforts to fill those gaps within the condraints of the funding
available. If critica data gaps remain after the funding is depleted, more funding should be sought or the
wesknesses of the mode should be identified to avoid misuse.

Some data gaps will be identified initidly by the staff and Senior Hydrologists based upon review of
exiging datasets. An example would be identifying characteristics of the soil types that affect the
quantity and rate of groundwater movement. Some gaps won't be identified until arough moded is
developed and used to test whether a perceived datagap iscritical. Land use activity and precision of
land use datawithin one mile of the river may be more critica than activity or precison five miles from
the river. Changing land use datainput a various distances and evauating the impact will help define
what boundaries within which the data and model should be contained. Comparing the impact of usng
daly flow measurements againgt monthly may determine which rate or combination is necessary.
Monthly time steps may work in some stretches of the river and not in others.

Once the data gaps are identified, there are various ways to fill the gaps. Research of the data pools of
various agencies (Conservation and Survey, DWR, NRC., NRD’s USGS., CNPPID and NPPD.)
should help fill some of the gaps. Interpolation can be used to fill ggps where some information is
available but not dl that isdesred. Actud fieldwork may be necessary to fill some gaps. Stream
gaging, metering wells, measuring stream bed properties, or land use surveys may need to be performed
tofill in gaps or verify interpolation estimates.
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Since funding is akey component to the success of the Cooperative Hydrology Studly, it will be
important to aways be assessng whether atask to be performed should be opened for competitive bids
or donein house. Thiswould include entering data into the database or collecting the data. The costs
associated with filling data gaps may hdlp to prioritize them.

Task 310 - Compile Higtorica Streamflow Time Series to be used for Streams, Tribs, Candls

Thisdatais currently available in an acceptable form. Thistask smply involves the work of downloading
the exigting data into the COHY ST database.

Task 311 - Devdop Other Historical Time Series Info (Wel Deve opment, Meteorol ogy, Pumping,
Hows, Land Uses, Cropping Patterns, Irrigated & Dryland Area, Surface Water Irrigated Areas)

Thistask dso involves putting avallable time series data into the database. 1t dso includes computing
the data in some cases, using the methods established in Task Series 200. Thistask will be lengthy and
was estimated to take at least 9 months to complete.

Task 312 - Contract for Collection of Missing or New Data

Based on the data gaps identified in the above tasks, requests for proposals to collect data can be
developed. These proposals can be used to contract the data collection or organize in-house data
collection efforts. Depending on the data gaps identified, these collection efforts will take afair amount
of time to organize and accomplish. Some data gaps aready identified and budgeted for are testhole
log completion and interpolation ,0bservation well eevations, 1997 land use data, and river surveys for
bed eevation, stage, and bed conductivity.

Task 313 - Incorporate Collected Missing Datain Database

Upon completion of a data collection task the collected data will be formatted for database entry. This
could mean using the collected data to compute additiond data for the database. For example, the
observation well data will be used to compute groundwater levels and develop hydrographs for usein
modd cdibration.

Task 314 - Publicize Completed Database

Under thistask a brochure explaining the complete database will be written and published for
digtribution. Notices describing the database will be posted on the state’ s web site and mailed to
potential database users.

Task 315 — Wirite and Publish Database "Guide'

A detailed database user's guide will be devel oped and made accessible to guide future users. Thiswill
serve as the technicd resource for the users and will describe procedures for ng al parts of the
database.

Task 316 - Develop Database Maintenance Plan

To maintan the long term usability of the database, a plan will be developed to accomplish data updates
and system upgrades.
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Task Series 400-- Develop and Calibrate Models

Once the database design is accepted work in developing and cdibrating ground weter flow modelswill
begin. This task series describes that work.

Task 401. - Design Layout of All Regiond Modds

Currently, there are at least eight different groundwater flow modelsthat are either partidly or
completely covering the COHY ST Platte Basn moded area and have inputs and outputs of varying
quaity. Two ways that the future modeling could proceed were evauated, and the work plan assumes
that the second will be implemented.

In the firgt scenario, the present modes could continue to be run separately. The mode output in the
overlap areas could be compared to make sure they are reasonable and modifications made where
necessary. Recdibration and data entry efforts would be minima. Making sure the inputs are
consggent, running al of the models and verifying that the results are conastent would take considerably
more work. Two of the modds are finite-dement and the others are finite - difference models like
Trescott-Pender and MODFLOW, adding to the incompatibility.

The second, recommended method would be to develop anew grid system that covers the entire area.
All of the origina source inputs from the previous models would be reviewed and reentered into a
database that accommodates a new standard grid. Data entry efforts would be significant and the
regional models would have to be calibrated separately and compared at overlapping aress. In
particular, flow in and out of one modd area to another would have to be evaluated to maintain a water
balance dong the entire Platte River Valey. Once developed, new models could be developed for any
Sze area, and sub-models of smaller areas could be developed in areas of specid interest.

Figure 3 shows the configuration of the water tablein the soring of 1979. Because of ground water
flow conditions, models typicaly use perennid streams and ground water divides as boundaries. This
map was used to determine the proposed boundaries for regional moddls. A standardized coordinate
system will be used to develop the grid for the modds.

There are many pros and cons of these two methods, but overall the standardized coordinate system for
regiona models would be the best tool to andyze and manage the ground water resources and to
provide the greatest flexibility for future users of the Platte River DSS.

Figure 4 shows the proposed area to be covered by the COHY ST data. Model boundaries may be
sdected for asmaler area. Thistask will requires staff hydrologist to look at data available and
possible boundary conditionsto lay out modd areas for the regiond modds. The development of
regiond modds for an areawill require that a sandard coordinate system (State Plane, UTM, etc.) be
selected and a decison made regarding which areas will be covered by regiond moddswith
overlapping boundaries.

In the recommended method, any sub region could be selected for modeling. The Technical
Coordination Committee will propose and develop a sat of overlapping regional modd s for use by any
interested party. These will be laid out on the State Plane or UTM coordinate system, and will allow
geographic festures to be represented on any maps that might be developed. Festures such as candls,
laterds, streams, and wells could be geographicaly located and identified by cell. The important
features will be developed in the sdlected GIS system, which will automaticaly locate them in the ground
water modding system.
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Databases and GIS coverage in the NRC Databank are typicdly in the UTM projection in either NAD
27 or NAD 83 system. The appropriate data would have to be converted to the State Plane
coordinate system for this project if modd grids are to be developed in feet.

Other thingsto be congdered in designing the layout of the regiona models are:
1 Mode boundary conditions along the Plaite River and at the outlying boundaries of the
modd.
The number of modd layers and aguifers to be modeled.
The method of characterizing ET, recharge, and stream and drain flows.
How pumping rates and volumes will be developed and modeled.
Cadlibration procedures and acceptance criteria epecialy in the modd overlap aress.
Mode grid size.
Mode input and output criteriaand format.

NoOOAWN

Task 402 - Develop and Calibrate Groundwater Flow Models for Two Areas not Previoudy Modeed

After developing Figure 4, it was determined that two hydrologically separate regions have not yet been
modeled in the study area. These occur in the panhandle of Nebraska, with one north of the North
Platte River and one south. These were parts of the zones excluded in the Level B models because
data were sparse or non-existent. Due to substantia efforts by the NRD's and UNL departments,
consderable data has been collected for this region, and models can now be developed. Though this
task will involve considerable time and cogt, the modd s will be included to alow complete modding of
stream-aquifer relaionships in Nebraskas portions of the Platte River system.

Task 403 - Develop and Run Land Use Algorithm throughout Modd Nodes (1947-97)

Alternative methods of integrating time changes and aerid variations of land use will be assessed in Task
205, and the dgorithm will be developed in Task 311. Using the dgorithm, land-use files for each time
gepin the historical basdline will be generated, reviewed, and saved in this task.

Task 404 - Develop and Run Dally Net Recharge Generator Everywhere Using Sdected Method(s)

Asin Task 403, spatid and time-varying vaues of the net recharge for al model nodes will be
developed during this task.

Task 405 - Develop and Run Sdlected Pumping and Surf. lrrigated. Algorithm(s) Throughout Mode
Regions

Spatid digtributions of pumpage and surface water irrigation use will be generated for each time step in
the higtorica basdine.

Task 406 - Develop and Run Stream Package Parameter Generator for al Streams and Canalsin
Regiond Modds

Each stream or cand node will require input of spatid and time-varying parameters. These will be
developed for dl the regiond moddsin thistask.

Task 407 - Develop and Run all Other Geographic and Tempord Parameter "Generators' for dl
Regiond ModdsUsing ArcGRID or Smilar

Asin Tasks 403 to 406, files of spatidly-didributed vaues of the remaining geographic, geologic, and
hydrologic parameters will be devel oped for each time step in the hitorical basdline.
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Task 408 - Develop and cdibrate Linked Regiona Ground Water How Modes for Areas Previoudy
Modeled

From apreliminary andyss of Figure 4, and from discussons of needed regiona models, it isfdt thet as
few asthree regiona groundwater models can be developed and calibrated to cover areas that have
previoudy been modeled. The overlgpping boundaries will be established in this task, and the generated
data files from Tasks 403 to 407 will be input and run through a series of cdibration tests. Once
cdibrated, the modd structure and calibration will be documented and released for use by any
interested party.

Task 409 - Apply Modd Credibility and Acceptability Criteria (Ongoing)

As an ongoing effort, the criteriafor testing and gpproving modd performance developed in Task 108
will be applied by the Senior Hydrologists and others to the work products being developed in Tasks
401 through 408.

Task 410 — Write and Publish "Guide' to Platte River DSS Groundwater Models

After completing the above tasks, atechnica guide to the developed groundwater flow modeswill be
written and distributed.

Task 411 -- Develop Job Description, Hire Hydrologist

Thistask isto write a position description for one or more Hydrologists with groundwater model
experience. The Technica Coordination Committee will advertise the job that needs to be done and
hire someone for the position.

Task Series 500 - Develop Platte River Decision Support System (DSS)

Task 501 - Develop "Paper" Preview of Possble Screensin the DSS (To Aide Find Design)

The Technica Coordination Committee, the Senior Database Manager and othersinvolved in this task
will develop hand-drawn sketches of what the DSS computer screens might look like on the Internet
sysem. These are inexpensive and can be used to promote discussion and to eventudly establish a
conceptua design of the Web DSS. The concepts could then be given to the web-master for
incorporation in the DSS.  Input from committee members would be combined with input by potentia
usersto explore ideas and devel op the find web-site design. The Database Manager would coordinate
efforts in completing this task.

Task 502 - Assess Adequacy of Commercial MODFLOW GUIs

Severd vendors have developed (or are developing) excellent interfaces for the "engine” in
MODFLOW. Some dlow ease of editing data files and others give the user a powerful graphica
viewing capability of modd results. The staff hydrologists will complete the task of assessing severd of
these, with input from the sponsors, partners and typica users. MODFLOW software suppliers would
be contacted for demo copies, and example runs of the software could be made to test the packages.
A decison on an adequate software package could be made based on the review. Some commercid
packages may meet practicaly al the needs of the DSS.

Many companies package MODFLOW with commercial pre- and post-processing software. These
commercid productswill be andyzed in this task to determine:
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1) If and how these programs are able to use Gl S-based inputs,

2) How to format the database for easy use with one or more of these commercia products;

3) How the commercia software could serve within the GUI if it were desired to have models
within the Internet-accessible GUI (as opposed to stand-alone models); and

4) Whether the commercid software meets dl the GUI/GI S/ Internet needs of this project.

These evduations will be based upon discussons with exigting users, aswdl as through contacts with
the software developerg/didtributors. The software to be evaluated would be identified from known
products, trade publications, Internet searches, and references from other users or user groups.

Task 503 - Devedlop Find GUI/GIS

Once the preferred platform for the GUI/GIS is gpproved, the software needed will be written and
tested. In developing the time requirement for thistask, it was assumed that the find package will be
about 80 percent commercialy developed.

Task 504 - Develop Web-Site

The long-term god isto develop a DSS system smilar to Colorado's where the user could download
the database, adjust input and rerun the models to output the new results. For this"initid" DSS, the
databases to support such a system will be devel oped and retrievable on the Web, but for now it is
assumed that any analyses will be accomplished externd to the databases and the Web. Possible
external tools to use with the retrieved data might be other spreadsheet or database programs,
ARCVIEW or ARC/INFO, surface analysis programs such as Surfer, or various ground water models.

It is envisioned that the database would be Internet accessible by anyone, but that the format would be
such that it can be used best by any technician needing data. Some models are aso to be constructed
asapart of COHY ST, but it is envisoned that these models will not be able to be run directly through
the GUI (athough the input, output, and possibly the mode code might be able to be downloaded).
The GUI would be for data retrieval and viewing model output’s but not necessarily have the capability
to run "what if" scenarios. A groundwater modder would determine the boundaries for hisher model
and go to the Internet Ste to retrieve the data (such as aquifer layers, transmissvity, wel locations,
ground water level hydrographs, etc.) for hisher model. The Internet Ste would not necessarily build or
run the modd. The user could, however click on some location and view the data and examine the
mode versus historica ground water levels a any point. Other capabilitieswill be incorporated as need
arises.

Either the database manager or the designated web-master will develop the web site needed to access
al prepared data, model output, or other technica information prepared for use or viewing by the
public. For purposes of developing the time frame and |abor requirements of the web site, it was
assumed that the Ste would be informationa only at first, and would not necessarily dlow the visitor to
run models on line or perform other data- or time-intensive operations.

Under UNIX, the NNRC could set up alogin account and workspace for the Database Manager
(DM) to store and manage the GIS databases. The DM would have direct read/write accessin the
project workspace. Other project sponsors, cooperators, or users could develop GIS databases but
would only pass them on to the DM for inclusion in the DSS.

Under Windows NT, the DM would not have direct access to the project workspace. A directory
could be st up to update the information through FTP.



The information would be made available to the public through the Internet on the World Wide Web
through their web browser. GIS databases would be in ARC export format and will be downloaded
for useon theloca PC. The databases on Windows NT would be searchable and addressable so the
user could select datafor their area of interest.

Task 505 - Devdop "Guides' and Training on Uses of DSS (Ongoing)

Probably one of the most important of dl, thistask will involve the careful preparation of highly-
communicative guides for users. The task products will mogt likdly incorporate flyers, manuds, video
tapes, news ads, web-ste announcements and samples, technica conferences, civic organization lunch
presentations, televison "shorts," and other forms of communication.

Task 506 - Develop Public Information and Support System for DSS User's

After completing Task 505, a support system will be developed for sufficient duration that interested
userswill have accessto red people for help with implementation of their vigtsto the web-gte. This
can include hot-links, volunteer contacts, Site visits, user-group workshops, and "advisor" counsdling
hours posted on the web-site.

Task 507 - Develop Maintenance Plan for Web-site

Thistask isgmilar to Task 316, but the maintenance plan here would be for the Web-steitsef. The
COHY ST project should not be concluded until these maintenance plans are prepared and fully
implemented.

Task Series 600 -- | mplement Cooperative Hydrology Study Products

The end result of the study is a series of usable products that make up the DSS. The Hydrologic and
Geologic Database that is GIS oriented isthe main product. The use of this database to develop and
cdibrate Regiond Groundwater Models and to determine data adequacy is another product of the
sudy. Thelast product of this study is making the database and modeling information available on an
Internet Web Site for users of these products. Task Series 300, 400, and 500 will develop these
products. Task 600 isto explore and assess how these products can be used to accomplish the
purposes identified on page 8 aswell as other uses such as updating NRD groundwater management
plans, evauating the use of groundwater storage and its connection with surface water, or doing a
groundwater flow investigation of a specific Ste.

SCHEDULE

The Technica Coordination Committee conducted a workshop on May 7 to develop the final work
task list and to assign labor and schedule requirements to the tasks. The resources available to perform
the work, comprised mostly of in-kind service from sponsor staff members, were dso inventoried. The
schedule, 1abor requirement, and resource inventory were reviewed by the Coordinating Team in
severd subsequent meetings, and the approved versons of dl three are provided in the Appendix.
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APPENDI X

Figure1. Map of Region Modeled in Platte Level B Study

Figure 2. Map of Various Groundwater Flow Mode Regions

Figure 3. 1979 Water Table Map with Boundary Conditions
Figure4. COHY ST Data Collection Boundary

Figure 5. Gantt Chart and Schedule for Developing Platte River DSS

Job Descriptions for Database Manager
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o 1998 | 1999 | 2000 | 2001
Activity | Man Early Barly I TEIMIAIMI31JTAISIOINIDIIIEIMIAIMII[JIAISIOINIDIIIFIMIAIMIIII[AISIOINIDIIFIMIAIMII[ITAISIOIN
ID Weeks Start Finish
NI N N N N N N N N N N N N N N N N N N N N NN N NN NN
100 Establish Study Limits and Parameters
101 1 02MAR9SA 08MAY98A SeleciGroundwater Flow Model Algorithm
_to be Psed
102 0.2 |15MAY98A 15MAY98A XDefink Overall and Regional Model Boundaries
103 0.2 15MAY98A 15MAY98A xDefinE Database Boundaries and Content
(May pe different than 102)
105 1 18MAYO98A 19MAY98A lSeIe t and Develop Common GIS Coordinate/
Projgction System for All Models
106 1 |18MAY98A  |24JUN9SA AR istablish Streams and Tributaries to be Included
107 1 10JUN9SA 16JUN9SA 'E aluate and Select Methods of Incorp. 1947-97
Plmping, Well Development, Land Uses
108 2 15JUN9SA 15JUL98 oy Develop Criteria for Establishing Credibility of
Models and Data (Incl. of Meta Data)
104 1 17AUGO8* 18AUG98 BAssess and Select Model Resolution that
DSS will Support by Regions
200 Eval. Alternative Tools & Make Selection for DSS
201 1 01APR98A 31JUL98 Evaluate Alternative Databases
and Make Selection
203 1 17JUN9SA 15JUNOO Contact Other Modelers for Ideas
on Tools and Methods
208 1 01JUL9SA 10JUL98SA Evaluate Alternate Platforms,GUI's/GIS's,
Make Selection
204 1 01JUL9SA 20JUL98 Evaluate and Select Alternative Geologic
Parameter Estimating
206 1 01JUL9SA 20JUL98 Evaluate Alternate and Existing Methods
of Estimating Net-Recharge
207 0.6 |01JUL98A 20JUL98 Evaluate Alternate Methods and Select Method
for Handling Pumping
202 1 17JUL98* 31JUL98 Inventory Existing Groundwater Flow
Studies for Tools
205 1 03AUG98 14AUG98 NEvaIuate and Select Alternative Methods of
Estimating Hydrologic Parameters
300 Develop Water Data and Database
301 1 |01APR9BA  |30JUN9BA A | st Data Needed by DSS
304 2 01JUN9SA 31JUL98 TDevelop Job Desc., Hire Sr. Database Manager
Project Start 01MAR9S | /', / Early Bar pss1 Sheet 1 0f 3
Project Finish 02JUL01 _ Progress Bar , W
Data Date 15JUL98 .
Run Date 22DEC99 Coopera_tlv_e HydrOIOgy StUdy Pl}%{f&}g&(ﬁgfﬁ
o Preliminary Schedule
rimavera Systems, Inc.




iy 1998 | 1999 | 2000 | 2001
Activity | Man Early Early JIEImIaImIs[aTATls[oINIDIITFIMIAIMIITITATSTOINIDIITEIMIAIMIIIITATSIOINID[ITEIMIAIMIITITATSTOIN
ID Weeks Start Finish
Lo e e e e e e e e e e e e e e e b e b e b e b e e b e L el
304A 2 01JUN98A 31JUL98 Recruit & Hire Database Manager
306 1 01JUL98A 14JUL98A Research Existing NRD GW Management Plans
for Data & Analyses
307 2 01JUL98A 31JULO8 Evaluate Existing Models and Data for Adequacy,
Coverage, Precision, Gaps

302 2 |16JUL98* 14JULOO Apply Data Quality Check (Ongoing)
305 2 03AUG98 31AUG98 /W /Create Database Framework
303 4 03AUG98 300CT98 _Assess Availability of Data and

Current/Needed Format
309 2 15SEP98 150CT98 mDescribe and Recommend Internal and External

Work Scopes to Fill Data Gaps
308 12 15SEP98 15MAR99 _Collect and Install Existing Model
Data in Database

312 8 160CT98 14APROO /. | Contract for Collection of Missing or New Data
310 1 02NOV98 06NOV98 &Organize Historical Streamflow Time Series to be

Used for Streams, Tributaries, Canals
311 24 02NOV98 30JUL99 Dev. Other Histarical Time Series Info (Well

/. Dvpt, Meteorology, Pumping, Flows, Land Uses,
Crop Patterns, Irrigated & Non, Surf Wtr Irrig)
313 1 12FEB99 11AUG00 /. |\ corporate Collected Missing Data in Database
316 1 |14AUG00 18AUG00 A/ Develop Database Maintenance Plan
314 2 |14AUGO0 12SEP00 /WA/Publish Completed Database
315 2 |14AUG00 12SEP00 /R/Publish Database "Guide"
400 Develop and Calibrate Tools and Models
401 2 16JUL98 14AUG98 Design Layout of All Regional Models, Including
2 Areas not Previously Modeled
411 2 01JAN99* 26FEB99 /N / Recruit & Hire Hydrologists
403 4 01MAR99* 30NOV99 _Develop and Run Land Use Algorithm Throughout
Model Nodes (1947-97)
405 4 01MAR99* 31DEC99 _Develop and Run Selected Pumping and Surface
Irrigation Algorithm(s) Throughout Model Regions
407 4 01MAR99* 31DEC99 Develop and Run all Other Geographic & Temporal
/. Parameter " Generators” for all Regional Models
Using ArcGRID or Similar

404 12 01MAR99* 29FEBOO _Develop and Run Daily Net Recharge Generator

Everywhere Using Selected Method(s)
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iy 1998 | 1999 | 2000 | 2001

Activity | Man Early Early JIEImIaImIs[aTATls[oINIDIITFIMIAIMIITITATSTOINIDIITEIMIAIMIIIITATSIOINID[ITEIMIAIMIITITATSTOIN

ID Weeks Start Finish

Lo e e e e e e e e e e e e e e b e b e b e e b e e b e L el
406 4 010CT99* 31DEC99 _Develop and Run Stream Pkg. Parameter Generator
for all Streams and Canals in Regional Models
402 96 01MAROO 31MAYO01 Develop and Calibrate Groundwater Flow Models_
for 2 Areas not Previously Modeled
408 24 01MAROO 31MAYO01 Develop and Calibrate 3 to 4 Linked Regional _
Groundwater Flow Models for Areas Prev. Modeled
409 3 01JUNO1 01JUNO1 Apply Model Credibility and Acceptabilityﬂ
Criteria (Ongoing)
410 4 04JUNO1 29JUNO1 Publish "Guide" to Platte River DSSm
Groundwater Models

500 Interfaces for Nebr. Decision Support Sys. (DSS)

501 2 160CT98 16NOV98 mDevelop "Paper" Preview of DSS

(To Aide Final Design)
502 2 01DEC98 31DEC98 mTechnicaI and Non-Technical Assessment of
Adequacy of 3-4 Commercial MODFLOW GUI's
503 8 16DEC98 13AUG99 _Devebp Final GUI/GIS
(Assume 80% Commercial, 20% Self)
504 16 15APR99 150CT99 _Develop Web-Site (Assume non-modeling,
informational only)
507 1 110CT99 150CT99 ﬂDevelop Maintenance Plan for Web-Site
505 4 180CT99 15DEC99 Develop "Guides" and Training on
mUses of DSS (Ongoing)
506 4 16DEC99 14JANOO mDevelop Public Information and Support
System for DSS Users

600 Cooperative Hydrology Study Products

601 3 |01JUNO1* 02JULO1 Implement Cooperative Hydrology Study Products /NER/

Sheet 3 of 3




Job Title: Senior Database Devel oper/Manager
Field of Work:  Hydrology Study of Platte River Basin
Duration: Contract

QUALIFICATIONS

Degree/lMajor: BS/MS Computer Science or Related Field
Experience: 8 years

Other: Proven experiencein GIS (Arclnfo, ArcView, Map Info) and
Database Devel opment
Natural Resource Databases used for Modeling
Familiarity with programminglike dBase, AML, Avenue, HTML, JAVA, and Visual Basic
World Wide Web site development and Link establishment
Proven record of Project Management
Knowledge of Water Data a plus
Knowledge in working with Federal, State and Local Gov. and Non Government Organizations (NGO's
Ability to communicate both orally and written

Responsibilitiesand Duties:
Train and supervise othersin database management

Provide design, and advise regarding development, and management of multiple databases (tabular and
spatial) that can be used to create input data sets for groundwater models.

Make recommendations on developing GUI’ s and other customized procedures to incorporate database
and model output into interactive GIS and Web browser applications.

Assist and advise Coordinating Team indeveloping and publishing database management procedures
to assure reliability of datainput and updates by multiple technicians.

Provide strategy for integrating of GIS data and non-spatial data as one database through AML
program links.

Develop and publish database quality control proceduresto assure scientific credibility of data sets.
Supervise quality control checks on the data.

Assist and advise Coordinating Team in developing METADATA filesfor al new data setsto be used
in the Hydrology Study.

Advise and assist Coordinating Team in devel oping data gathering methods.

Advise and assist Coordinating Team in groundwater model input development and output application

displays.
Interested Persons should contact:
Don Kraus or Ron Bishop
Central Nebraska Public Power & Irrigation District Centra Platte NRD
P.O. Box 740 215N. Kaufman Ave.
Holdrege, NE 68949 Grand Idand, NE 68803
(308) 995 8601 308-385-6282

cpnrd@nrcdec.nrc.state.ne.us



Job Title:

Database Manager

Field of Work:  Hydrology Study of Platte River Basin

Duration:

3years

QUALIFICATIONS

Degree/Major: BS Computer Science or Related Field

Experience:

2years

Other: Experiencewith GIS (Arcinfo, ArcView, Map Info) and MS Access 97
Experience with Natural Resource Databases used for Modeling a plus
Knowledge of Water Dataa plus
Familiarity with programming like dBase, AML, Avenue, HTML, Visual Basic
Knowledge of Internet Web Siteand Links
Proven Record of Project Database experience
Ability to train and supervise others in database operations
Knowledge in working with Federal, State and Local Gov. and Non Government Organizations (NGO's)
Ability to communicate both Orally and Written

Responsibilitiesand Duties:

Establish annual budgets, monitor expenditures, supervise technicians, serve with other task managers
in accomplishing project goals

Assist in design, development, and management of multiple databases (tabular and spatial) that can be
used to create input data sets for groundwater models.

Assist in developing GUI’ s and other customized procedures to incorporate database and model
output into interactive GI'S and Web browser applications

Assist in converting outside data for incorporation into new databases. Supervise input of data.

Assist in developing and publishing database management procedures to assure reliability of data
input and updates by multiple technicians.

Assist in development and supervise quality control proceduresto assure scientific credibility of data
sets.

Develop METADATA filesfor all new data sets, and collect METADATA for all existing data sets, to
be used in the Hydrology Study.

Assist Coordinating Team in devel oping data collection methods.

Assist Coordinating Team in groundwater model input development and application.

Interested Persons should contact:

Don Kraus or Ron Bishop

Central Nebraska Public Power & Irrigation District Central Platte NRD

P.O. Box 740 215N. Kaufman Ave.
Holdrege, NE 68949 Grand Idland, NE 68803
(308) 995 8601 308-385-6282

cpnrd@nrcdec.nrc.state.ne.us



Task Completion Report

Task 101

Select Groundwater Flow Model Algorithm to be used
07/17/98

The Technical Coordination Committee (TCC) has selected the MODFLOW algorithm to be used for the
groundwater modeling aspects of the Cooperative Hydrology Study (COHYST). MODFLOW is a three-
dimensional finite-difference model developed by Michael G McDonald and Arlen W Harbaugh for the
United State Geological Survey (USGS) in the 1980's. MODFLOW is widely accepted by water resource
experts, has been successfully used in many court cases, and is perhaps the most commonly used
groundwater-modeling algorithm available.



Task Completion Report

Task 102

Define Overall and Regional Model Boundaries
07/17/98

The Technical Coordination Committee (TCC) has selected area outlines on the attached map as the extent
of the area to be modeled for the groundwater modeling aspects of the Cooperative Hydrology Study
(COHYST). The boundaries of the area are scientifically based, and include constant-head, constant-flux,
and no-flow boundaries. Each specific boundary condition is identified on the map by number, and include
surface water features and groundwater divides, connected at times by constant-flux boundaries.

The overall area is to be divided into regional areas foor modeling purposes. There will be approximately
four regional moodels within the overall area. These model regions can be generally described as
coveraing 1) the Morth Platte River and basin in Nebraska, 2) The South Platte River and Basin in
Nebraska, 3) The upper Platte River and basin in Nebraska, 4) the central Platte River and basin in
Nebraska. The approximate boundaries of the model are shown in the attached map. These boundaries
are only approximate, and will be left to the individual developing each groundwater model, in
consultation with the TCC, to decide the best location for the boundaries. Where the regional model
extends to the edge of the overall area, then it is expected that the regional model will use the boundaries
defined by Task 100. Where two regional models share a common approximate border, the intent is to
overlap the models, where possible, to allow for combining results from one model as inputs for another.

These model boundaries were selected by the TCC based upon their understanding of the modeling
requirements and their current knowledge of the overall hydrologic system. The TCC recommends that the
COHYST retain the ability to modify these boundaries if good reasons exist for doing so.

ORIGIMNAL COHYST DATA COLLECTION BOUMDARY FOR
GROUND AND SURFACE WATER MODELING - 7/98
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MODIFIED COHYST DATA COLLECTION BOUNMDARY FOR
GROUND AND SURFACE WATER MODELINEG - 5/99
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Task Progress Report

Task 103

Define Database Boundaries and Content
07/17/98

The Technical Coordination Committee (TCC) has selected an area outlined on the attached map as the
physical extent of the area to be included in the Cooperative Hydrology Study (COHYST) database. The
boundaries of the area are scientifically based, and match the boundaries of the overall area to be modeled,
which was identified in Task 102. The TCC acknowledges that data collection efforts will not necessarily
be uniform throughout the outlined area, but may vary according to existing data availability, distance from
the river, importance to the modeling effort, or other considerations.

This database boundary was selected by the TCC based upon their understanding of the modeling
requirements and their current knowledge of the overall hydrologic system. The TCC recommends that the
COHYST retain the ability to modify this boundary if good reasons exist for doing so.

ORIGIMNAL COHYST DATA COLLECTION BOUMDARY FOR
GROUND AND SURFACE WATER MODELING - 7/98
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MODIFIED COHYST DATA COLLECTION BOUNMDARY FOR
GROUND AND SURFACE WATER MODELINEG - 5/99
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Task Completion Report
Task 106
07/98

Task 106 specifies the need to determine which streams, tributaries, irrigation canals, laterals, drains, or
other surface water bodies receive groundwater inflow or discharge to groundwater in sufficient amounts
and over sufficient duration to warrant inclusion in the stream-aquifer groundwater analyses.

With the cooperation of all COHYST Natural Resources Districts, Central Nebraska Public Power and
Irrigation District and Nebraska Public Power District, this task has been completed. The above entities
identified the surface water features in their geographic areas, matching the criteria of the task
identification on paper maps and sent them to Tri-Basin NRD where these features were compiled into a
Geographic Information System (GIS). The compilation of this data into a GIS, is a combination of tasks
detailed in the 300 Series of the COHYST Work Plan. Presently, three quarters of the identified surface
water features, identified by the COHY ST partners, have been compiled into a GIS. Final compilation of
all surface water features, identified in Task 106, will take another forty or 50 hours of data input.

Tributaries, Conals and Other Surfoce Water Feafures
In Matural Resource and Irrigation Districts within COHYST Area,
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Task Progress Report
Task 208
Evaluate Alternate Platforms/GUI's/GIS's, Make Selections

Progress Report on Selecting MODFLOW Interface

The Technical Coordination Committee (TCC) recommends that Visual MODFLOW by Waterloo
Hydrogeologic be used as the groundwater modeling software foor the Cooperative Hydrology Study
(COHYST). Visual MODFLOW is a pre- and post-processor interface for th MODFLOW algorithm
selected in Task 101. Visual MODFLOW was considered along with other commercially available
MODFLOW interfaces. Teh selection was also discussed with non-COHYST groundwater professionals
(Task 208), and is one of the most used, easiest, and most capable of the commercially available products.
Visual MODFLOW can read standard MODFLOW input files, and also can have model inputs in a variety
of other formats, including SURFER *.SRF, AutoCAD *.DXF, and ASCII three column format. Visual
MODFLOW is easy to use, using windows and pull-down menus, and eliminates much of the hassle of
dealing with the original MODFLOW input and output formats. Inputs and results are provided visually,
for easy interpretation. Visual MODFLOW contains and runs the MODFLOW algorithm, eliminating the
need to exit the program between pre- and post-processing which is inherent to some interfaces. If needed,
Visual MODFLOW can provide the user with the appropriate MODFLOW input files for use with the
algorithm alone.



